Immunization with a peptide having both T cell and conformationally restricted B cell epitopes elicits neutralizing antisera against a snake neurotoxin.
We have synthesized a free peptide capable of eliciting antibodies that neutralize toxin alpha from Naja nigricollis, a protein that binds specifically to the acetylcholine nicotinic receptor. Of the five tested fragments that encompassed the whole toxin sequence, only fragment 24-41 stimulated T cells from BALB/c mice primed with the whole toxin and conversely, only T cells from mice primed with fragment 24-41 could be stimulated by both the toxin and priming peptide. No other peptides had such properties, indicating that only fragment 24-41 possessed T determinant(s) in BALB/c mice (H-2d haplotype). In agreement with the current view that B cell proliferation requires specific T cell stimulation, only fragment 24-41 elicited an antibody response. However, the antipeptide antisera failed to bind to the native toxin and thereby to neutralize it. Instead, it recognized an unfolded form of the toxin. The peptide 24-41 was then made cyclic. A circular dichroism analysis revealed that, in organic solvent, this peptide had a tendency to adopt a beta-sheet structure, as in the folded toxin, whereas the linear peptide adopted an helical structure. The cyclic peptide not only remained T stimulating but elicited antisera that recognized and neutralized the native toxin. Furthermore, the antisera cross-reacted with several toxin variants. Our data show, therefore, that it is possible to give an appropriate B cell specificity directly to a T cell-stimulating peptide, an approach that may be of value for the design of synthetic vaccines.